Background: There is evidence of increased risk of adverse events in subsequent pregnancies to CIN treatment. However, it is unclear what risk factors are associated with preterm delivery. Objective: To provide evidence for the association between excised uterine cervix dimensions and preterm delivery. Methodology: Systematic review about the association between the excised dimensions of the cervix and the occurrence of preterm birth in subsequent pregnancies after CIN treatment. The survey was conducted in the PUBMED database from 2004 to 2015, in the English language. It was excluded articles that, although they assessed complications in subsequent pregnancies after CIN treatment, did not evaluate association between cone dimensions and preterm birth occurrence. Results: It was included eight retrospective cohorts, one prospective cohort and one case-control study. The number of participants in ten studies was 8.185. The association between preterm birth and cone depth was evidenced in eight studies and not shown in two. Four studies evaluated the relationship between excised volume and preterm birth, with discordant results. The number of conizations was evaluated in six studies, with results also discordant. Conclusion: It is unclear whether the excised tissue dimensions would be isolated risk factors for preterm delivery.
Introduction
Cervical cancer is the third most frequent malignant disease in woman and one of the main death causes by neoplasia at developing countries. 1 In Brazil accordingly with National Cancer Institute (INCA) estimates, there was 16.340 new cases in 2016; and in the Midwest region, the estimate incidence for 2016 reached 1.560 cases. 2 Although it represents a public health problem, the cervical cancer is preventable, once it slowly evolves from CIN, which can be screened by cytological exam. Thus the implementation of planned programs of cytological screening provided a significant reduction in incidence and mortality in developed countries. 3, 4 The population coverage and the interval between the screening and the proper conduction of women with cytological abnormalities, are considered the critical ingredients of the cervical cancer prevention programs. [3] [4] [5] [6] The abnormalities detected by cytological screening represent a common problem. Estimations point to approximately 7 to 10% of women submitted to screening have some degree of abnormality. 5 The excision is the proposed treatment for women with cytological abnormalities and precursory lesions, defined as CIN 2 and CIN 3, due to the atypias that compromise respectively two thirds and all epithelial thickness. 5, 6 The treatment may be conducted by cold knife conization, electrosurgery or by laser. The resection through electrosurgery, introduced by Prendville in 1989, has gained quick acceptance by providing a proper sample for histopathological examination, convenience for outpatient 2/5
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Risk of preterm delivery in gestations following the treatment of cervical intraepithelial neoplasia (CIN) according to cone dimensions: systematic review implementation under local anesthesia, combined with high cure rates and low morbidity. 7, 8 Nevertheless there are strong evidence of adverse effects resulting from such resections on progress of further pregnancies such as preterm birth, preterm premature rupture of membranes and low birth weight; regardless of the technique applied. 9 However few studies evaluated the relation between the size of conization and the occurrence of preterm birth.
Materials and methods
It was realized a systematic review by analysis of articles that approached the link between the excised measures of uterine cervix and the occurrence of preterm birth in subsequent pregnancies in CIN 2 and CIN 3 cases. The bibliographic research was conducted in PUBMED database and has included studies published in English between 2014 and 2015. The key words used were "cervical intraepithelial neoplasia", "pregnancy outcomes", "loop electrosurgical excision procedure and dimensions". It was excluded articles that did not assessed the association between the dimensions of the excised samples and the preterm birth occurrence
Results
Ten articles were selected, of which eight were retrospective cohorts, one prospective cohort and one case-control study. Six studies included participants submitted only to electrosurgical resection of the injury [10] [11] [12] [13] [14] [15] and four studies included patients undergoing to different combinations of electrosurgical resection, classic conization and ablation or excision through Laser. [16] [17] [18] [19] The global number of participants were 8.059. Nine of the studies were conducted at Europe and one at New Zealand.
All included studies highlighted the link between conization and occurrence of adverse events in subsequent pregnancies. [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] However with the analysis restricted to the dimensions of the cone, the association between preterm birth and cone's depth, measure of the external cervix opening in the internal or stromal margin of the excision was emphasized in eight studies, 11, 12, [14] [15] [16] [17] [18] [19] and was not found in two. 10, 13 Four studies have assessed the volume of the excised sample. 10, 12, 14, 19 One of them examined the cervix dimensions by magnetic resonance imaging and ultrasound before and after the conization. This study has shown an association between the volume of the excised tissue and the incidence of preterm birth.
14 Another three studies evaluated the volume of the tissue excised and fixed in formalin. One of them found association between preterm birth and volume 12 , the other two did not. 10, 19 The assessment of the number of conizations was evaluated in six studies. 10, 11, 13, [17] [18] [19] Two of them shown relation between preterm birth and number of conizations and four of them did not find this association.
Discussion
Strong evidences have shown that women submitted to treatment of cancer precursor injuries at cervix, by any available method, present an increased risk for adverse events in subsequent pregnancies. 9 Due to the unknown cause of this association, recently studies listed in Table 1 evaluated the impact of the dimensions of excised tissue on the risk increase of preterm birth.
Several studies have evidenced an increased risk with higher cone depth. 11, 12, [14] [15] [16] [17] [18] [19] The risk of preterm birth is minimum for excision smaller than 10 to 15 mm dept. 12, 15, 18, 19 According with the results of a case control study with 1.114 conizations, this risk was similar to those found in women submitted only to cervix biopsy without need a subsequent conization. 19 However in the same study, excisions above 10 to 15 mm and excised volume over than 2.66 cm 3 were related with increased risk of preterm and extreme preterm birth. 19 According with these studies efforts should be done in order to excise the entire injury, however with the preservation of as many healthy cervix tissue as possible.
There are controversies regarding the association between preterm birth with depth and volume of the excised tissue. In two retrospective cohorts involving 571 and 556 women submitted to conizations, there was not an evidence of this relation. 10, 13 These results suggest that the reduction of the cervix length would not be the only responsible factor for preterm birth. Under these results, the conization should be performed with adequate tissue in order to ensure a complete resection of the disease.
In another study, the dimension of the cone before and after conization were evaluated by ultrasound and magnetic resonance imaging (MRI) and correlated with pregnancy length in 16 women. There was a substantial variation in volume and excision depth, before and after treatment. However the bigger proportion of excised tissue presented correlation with pregnancy length. These data suggest that the assessment of the proportion excised, and not only the volume or depth, might help to stratify women at risk of preterm birth.
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Risk of preterm delivery in gestations following the treatment of cervical intraepithelial neoplasia (CIN) according to cone dimensions: systematic review Other studies included in this review evaluated the association between premature birth and volume of excised tissue. These studies highlighted that excisions above 2,66 cm 3 were related with both premature and extreme premature births. 12, 19 This risk increase could be consequence of total excised depth. 19 However other studies did not find relation between preterm birth and volume of the cone. 13, 15, 17, 18 Likewise there is evidences that the transverse diameter and circumference does not have adverse effect on pregnancy. 15, 17 Other studies also evaluated the effect of the number of conizations upon subsequent pregnancies. Some of these studies shown that more than one conization is strongly related with premature birth, 11, 17, 18 but others did not show 
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In accordance with our results, the increase of preterm birth risk related with the cone dimensions its not fully clarified, and some considerations about the design of this studies (level of evidence B) must placed. The first refers to the definition of control group, which presented high variability. Only three of the ten studies compared women submitted to conization with CIN and women with CIN that undergone only to biopsy, and did not required conization (Ortoft et al. 2010; Castanon et al. 2014; Kitson et al. 2014). 13, 17, 19 Furthermore, considering the shared risk factors of CIN and premature parturition such as age, socioeconomic status, smoking and highest prevalence of genital infections, these data should be taken into account in the experimental design, however they were present only in two studies. Therefore the occurrence of premature birth could be consequence of CIN associated factors, and not of its treatment.
Beyond the election of control group and confounding factors, the evaluation of the removed tissue must be also standardized. The ideal technique for volume determination would be one that considers fluid displascement 20 and not by review of the histopathological exam, as did in those studies. 14 Another important observation is that the degree of functional injury on cervix will probably rely beyond the cone dimension, but also depend of the thermic damage caused by the excision or the hemostasis of electrosurgery; variables that are not available through excised tissue measures. If this injury occurs, could be resulting of the resection of a large amount of stroma, which even after regenerated would not have the same functional properties of a tissue without surgical scars.
There are strong evidences about the association between the treatments for cervical cancer precursory lesions and negative effects in following pregnancies, which may include premature birth, premature rupture, preterm premature rupture of membranes and low birth weight. 9 But according to this review, it is still not clear it the dimensions of the excised tissue would be single risk factor for preterm birth. Therefore women considering a future pregnancy should be clarified about this. As a result, efforts should be made to excise the entire injury, through colposcopy view in order to modular the cone depth, with maximum preservation of healthy cervix tissue as possible. Also may have a role for the increase of the prenatal surveillance, with regular checks of length and dilatation of cervix by digital exams and/or transvaginal ultrasound in those women.
